Activation of Src family kinases in Neu-induced mammary tumors correlates with their association with distinct sets of tyrosine phosphorylated proteins in vivo.
Overexpression and amplification of the erbB-2 (neu) is thought to play a major role in mammary cancer. Although studies suggest that Neu is directly involved in the genesis of mammary tumors, the molecular mechanism by which Neu induces tumors is not well understood. Recently, we have demonstrated that the activity of c-Src tyrosine kinase is elevated in Neu-induced mammary tumors and this elevated activity correlates with its capacity to physically associate with Neu. To explore whether other members of the c-Src family are activated in these mammary tumors, we measured the in vitro kinase activity of the c-Yes and Fyn kinases in protein extracts derived from mammary tumor tissue and morphological normal adjacent tissue. These analyses revealed that c-Yes kinase activity was elevated in Neu-induced tumors by comparison to the adjacent tissue. By contrast, no significant activation of the Fyn kinase was noted in these tumors. Activation of c-Yes tyrosine kinase correlated with the capacity of c-Yes to associate with Neu in vivo in lysates derived from primary tumor samples. Studies with Rat.2 fibroblasts overexpressing activated Neu revealed that c-Src requires the presence of tyrosine phosphorylated Neu for its ability to interact with Neu in vivo. Moreover, analyses using radiolabeled c-Yes SH2 fusion protein revealed that this interaction is likely occurring in a direct fashion. Although both c-Src and c-Yes kinase associate with Neu in vivo, a tyrosine phosphorylated protein of 89 kd (p89) was found associated with c-Src but not with c-Yes in cell lysates derived from mammary epithelial cells transformed by either Neu or PyV middle T antigen. Furthermore, this tyrosine phosphorylated protein was not detected in c-Src complexes derived from fibroblasts transformed by either Neu or PyV middle T. These observations suggest that p89 associates with c-Src only in mammary epithelial cells and not in fibroblasts.